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(54) Pigment compositions 

(57) The present invention provides a composition 
comprising copper. phthalocyan in e containing 0-4 chlo- 
rine atoms having a crystal size in the range of from 0.01 
to 0.2 ujti, and from 10 to 15% by weight of an ionic 
complex formed from copper phthalocyanine sulphonic 
acid and a quaternary amine of the formula (I) 



N(R 1 R 2 R 3 R 4 )X' 



(I) 



where is a C r C 6 alkyl group; R 2 is a C,-C 18 alkyl 
group; R 3 is the same as R 2 or is a hydroxyethyl or 
ethoxylated ethyl group having up to 5 ethyleneoxy 
units: R 4 is a hydroxyethyl or ethoxylated ethyl group 
having up to 5 ethyleneoxy units; and X is a halogen 
atom. 
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Description 

The present invention relates to pigment composi- 
tions containing chlorinated copper phthalocyanine con- 
taining from 0-4 chlorine atoms. 

Accordingly the present invention provides a com- 
position comprising copper phthalocyanine containing 
0-4 chlorine atoms having a crystal size in the range of 
from 0.01 to 0.2 ^m, and from 10 to 15% by weight of an 
ionic complex formed from copper phthalocyanine sul- 
phonic acid and a quaternary amine of the formula (I) 



N (R, R 2 R 3 R 4 )X" 



(I) 



where R-, is a C r C 6 alkyl group; R 2 is a C r C 18 alky! 
group; R 3 is the same as R 2 or is a hydroxyethyl or 
ethoxylated ethyl group having up to 5 ethyleneoxy 
units: R 4 is a hydroxyethyl or ethoxylated ethyl group 
having up to 5 ethyleneoxy units; and X is a halogen 
atom. 

The copper phthalocyanine contains 0-4 chlorine 
atoms which may be covalently bonded, but is prefera- 
bly trichlorinated copper phthalocyanine. 

The copper phthalocyanine preferably has a crystal 
size of from 0.03 to 0.08 um 

The group Rj in formula (I) may be methyl, ethyl, 
propyl, butyl, aryl or hexyl but is preferably methyl. 

The group R 2 may be the same as but is prefer- 
ably a higher alkyl group having 12 to 18 carbon atoms 
such as cocoalkyl, tallow alkyl, stearyl or oleyl. 

R 3 may be the same as R 2 but is preferably the 
same as R4. R 3 and R4 may be a hydroxy terminated 
ethoxylated ethyl group having I to 5 ethylene oxy units 
but are preferably hydroxyethyl. 

As halogen X may be fluorine, chlorine, bromine or 
iodine, but is preferably chlorine. 

The copper phthalocyanine sulphonic acid prefera- 
bly has a degree of substitution of 0.8 to I.5 preferably 
about I. 

The composition may also contain up to 10% by 
weight, preferably about 5%, of a resin as its aluminium 
salt. 

Suitable resins include all rosin acids and their de- 
rivatives. 

The composition may be produced by treating cop- 
per phthalocyanine having a crystal size in the range of 
from 0.01 to 0.2 microns with the ionic complex. 

The ionic complex may be prepared separately and 
then added to the copper phthalocyanine, or it may be 
prepared in situ, whereby the copper phthalocyanine is 
treated with copper phthalocyanine sulphonic acid at an 
alkaline pH in aqueous slurry followed by the addition of 
the quaternary amine of formula (I). 

When an aluminium resinate is present, this is usu- 
ally added as a final step in preparing the composition. 

The copper phthalocyanine may be prepared by 



any conventional route such as acid pasting or ballmill- 
ing with salt, followed by treating the pigment as an 
aqueous slurry at elevated temperatures with an organic 
solvent which is at least partially undissolved in the wa- 
5 ter. It is the solvent treatment which ensures the correct 
particle size. 

The organic solvent may be a water immiscible es- 
ter such as a lower alkyl ester of an aromatic carboxylic 
acid, e.g. an alkyl benzoate, preferably methyl ben- 

10 zoate. The water immiscible solvent is preferably in the 
form of an emulsion e.g. a 50% emulsion in water as 
this allows for the use of less solvent than is otherwise 
needed, a reduction of 20 to 40 times being possible. 
If an at least partially water soluble solvent is used 

is such as an alcohol, e.g. propanol, butanol or n-pentanol, 
it may be further salted out with a base such as sodium 
hydroxide. A phase transfer catalyst such as benzyl trib- 
utyl ammonium chloride is preferably used to facilitate 
interaction with the pigment. A water miscible polygly- 

20 col, preferably polyethylene glycol may also be used as 
the solvent. 

The amount of solvent used need only be up to 30% 
by weight based on the weight of pigment, preferably 5 
to 20% by weight. 
25 The pigment may be treated with the solvent for I to 
20 hours at 70 0 to 95°C, preferably 4 to 8 hours at 90° 
to 95°C. 

If an ester is used as the solvent it may be removed 
by hydrolysis using an aqueous base e.g. sodium or po- 

30 tassium hydroxide. The treated pigment is then further 
treated with the ionic complex. 

A preferred process for making the product of the 
invention comprises preparing the copper phthalocya- 
nine and subjecting it to acid pasting, treating the result - 

35 ing pigment with 5 to 20% by weight of an aqueous emul- 
sion of methyl benzoate for 4 to 8 hours at 90 0 to 95°C, 
removing the methyl benzoate by hydrolysis with sodi- 
um hydroxide, adding 5 to 10% of copper phthalocyanine 
sulphonic acid at alkaline pH in aqueous slurry followed 

40 by addition of a quaternary amine of formula (I) and then 
treating the product with aluminium resinate. 

The product of the invention has good compatibility 
with both waterbome and solvent borne automotive 
paint systems. It gives good millbase rheology and an 

45 attractive green down flop at low hue angle in metallic 
paints. 

The invention is illustrated by the following Exam- 
ples. 

50 Example 1 

100g of trichlorinated copper phthalocyanine blue 
crude are dissolved in 14 parts by weight of 98% Sulphu- 
ric Acid at 80-85 centigrade. After two hours stirring the 
55 'paste' is added to water under conditions of high flow 
and high turbulence. The pigmentary product is isolated 
as a filtercake, with median crystal size of about 0.05 
u.m lying within a narrow range. 
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100g of the above pigment is purified with excess 
sodium hydroxide at 90 °C then treated as an aqueous 
slurry at 5-7% solids in water and at pH7-7.5 with 10% 
(by weight of pigment) of methyl benzoate, admixed to 
the slurry by high shear dispersion. The ester is added s 
in the form of a stable emulsion in water. The resultant 
slurry is held at 90-94 °C for 8 hours. The ester is then 
hydrolysed in situ by addition of sodium hydroxide. 

The product is again isolated as a filtercake. 

lOOg of the above treated material is dispersed in 10 
water to give a slurry of 5-7% solids. 

8g of CuPcS0 3 H is dispersed through the slurry at 
apH of 11-11.5. 

5% of Ethoquad 0/12 (9-Octadecen-1-aminium, N, 
N-bis (2-hydroxyethyl)-N-methyl, chloride) as an aque- 1$ 
ous solution, then 7% Arquad 2C (Di-coco, dimethyl 
(ammonium chloride) as an aqueous suspension are 
stirred through the slurry. 5% of tall oil rosin soap solu- 
tion is mixed through the slurry then a molar equivalent 
addition of aluminium chloride on resin is finally added 20 
before isolation of the product by filtration, washing and 
drying. 

The resulting pigment shows excellent colour 
strength, gloss, transparency and millbase rheology as 
well as neutral green fliptone in solvent borne automo- 25 
tive paints. The product is also highly dispersible in 
waterbome automotive paints. 

Example 2 

30 

The procedure of Example I is repeated except that 
the methyl benzoate emulsion step was replaced by the 
following. 

To the slurry was added at pH>IO.O, 30%n-Pentanol 
and 3% water soluble phase transfer catalyst (Benzyl- 35 
tributylammonium chloride). The resultant slurry is re- 
fluxed for 6 hours before distillation of the solvent. The 
product is finished in situ as in Example I. 

Example 3 40 

100g of trichlorinated copper phthalocyanine blue 
crude is treated with 98% Sulphuric Acid as per Example 
1. 

The filtercake is slurried in water and the pH is ad- 45 
justed to 7.0 - 7^5 with sodium hydroxide, with 10% (by 
weight of pigment) of methyl benzoate added in the form 
of a stable emulsion in water. After heating for 4 hours 
at 90 °C the methyl benzoate is hydrolysed by the ad- 
dition of sodium hydroxide. 50 

After hydrolysis is complete 8g of CuPcS0 3 H is dis- 
persed through the slurry, and the pH is adjusted to 11 
- 11.5. 5% of Ethoquad 0/12 as an aqueous solution, 
then 7% Arquad 2C as an aqueous suspension are 
stirred through the slurry. 55 

5% of tall oil resin soap solution is mixed through 
the slurry then a molar equivalent addition of aluminium 
chloride on resin is finally added before adjusting the pH 



to 10.5 - 11.5. Filtration and washing with hot water 
(60°C) is then carried out and the product is dried. 

Example 4 

13g of CuPcS0 3 H is dispersed in water at 60°C. 
The pH is raised to 1 1 -1 1 .5 with sodium hydroxide, and 
12gof Ethoquad C12. (Coco, N,N,bis(2-hydroxyethyl) 
N-methyl ammonium chloride) as an aqueous solution 
is added. After stirring for 2 hours the product is filtered 
and washed and isolated as a filtercake of the ionic com- 
plex. 

100g of trichlorinated copper phthalocyanine blue 
crude is treated with 98% Sulphuric Acid as per Example 
1. 

The resultant filtercake is slurried in water and the 
pH is adjusted to 7.0-7.5 with Sodium hydroxide, with 
10% (by weight of pigment) of methyl benzoate added 
in the form of a stable emulsion in water. After heating 
for 4 hours at 90 °C the methyl benzoate is hydrolysed 
by the addition of Sodium hydroxide. 

After hydrolysis is complete 1 5g (dry weight) of the 
ionic complex filtercake is mixed through the slurry, 5% 
tall oil rosin soap solution is mixed through the slurry 
then a molar equivalent addition of aluminium chloride 
on resin is finally added before finishing the process as 
per Example 3. 

Example 5 

. 44g of Crude copper phthalocyanine with a chlorine 
content of 4.5% is ballmilled for 7 hours with 122g of 
Calcium Chloride. The resulting material is then slurried 
in an aqueous solution containing 5% Hydrochloric acid 
and stirred for 1 hour. The slurry is then filtered and 
washed to remove the salt, and the product isolated as 
a filtercake. The particle size is in the range of 0.05-0.1 
urn. 

40g of the above pigment is slurried in water and 
the pH adjusted to 7.0-7.5. 10% (by weight of pigment) 
of methyl benzoate is added in the form of a stable emul- 
sion in water. After heating for 4 hours at 90 °C the me- 
thyl benzoate is hydrolysed by the addition of sodium 
hydroxide. 

After hydrolysis is complete 3.6g of CUPCSO3H is 
dispersed through the slurry, and the pH adjusted to 
11.11 .5. 9% of Noramox S5, 5% of tall oil rosin soap so- 
lution is mixed through the slurry then a molar equivalent 
addition of aluminium chloride on resin is finally added 
before finishing the process as per Example 3. 



Claims 

1. A composition comprising copper phthalocyanine 
containing from 0-4 chlorine atoms having a crystal 
size in the range of from 0.01 to 0.2 u.m, and from 
10 to 15% by weight of an ionic complex formed 
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from copper phthalocyanine sulphonic acid and a 
quaternary amine of the formula (I) 

N(R 1 R 2 R 3 R 4 )X' (I) 

where is a -C 8 alky I group; R2 is a C, -C 1 B 
alkyl group; R 3 is the same as R2 or is a hydroxye- 
thyl or ethoxylated ethyl group having up to 5 eth- 
yleneoxy units: R 4 is a hydroxyethyl or ethoxylated 
ethyl group having up to 5 ethyleneoxy units; and X 
is a halogen atom. 

2. A composition as claimed in claim 1 in which the 
copper phthalocyanine is trichlorinated copper 
phthalocyanine. 

3. A composition as claimed in claim 1 or 2 In which 
the crystal size is in the range of from 0.03 to 0.08 
urn. 

4. A compositon as claimed in any proceding claim in 
which R 1 is a methyl group. 

5. A composition as claimed in any preceding claim in 
which R 2 is a higher alkyl group having 1 2 to 18 car- 
bon atoms. 

6. A composition as claimed in any preceding claim in 
which R 3 and R 4 are both hydroxyethyl. 

7. A composition as claimed in any preceding claim in 
which X is chlorine. 



ballmilling with salt and then treating the pigment as 
an aqueous slurry at elevated temperatures with an 
organic solvent which is at least partially undis- 
solved in the water. 

5 

13. A process as claimed in claim 12 in which the or- 
ganic solvent is a lower alkyl ester of an aromatic 
carboxylic acid, an alcohol or a polyglycol. 

10 14. A process as claimed in claim 1 3 in which the sol- 
vent is methyl benzoate as a 50% emulsion in water. 

15. A process as claimed in claim 13 in which the sol- 
vent is n-pentanol which is at least partially salted 

is out with a base. 

16. A process as claimed in any of claims 12 to 15 in 
which the amount of solvent is up to 30% by weight 
based on the weight of pigment. 

20 

17. A process as claimed in any of claims 12 to 16 in 
which the pigment is treated with the solvent for I to 
20 hours at 70 0 to 95°C. 

25 18. A process as claimed in any of claims 10 to 17 in 
which the resulting composition is treated with up 
to 10% by weight, based on the weight of pigment, 
of a resin as its aluminium salt. 

30 19. The use of a product as claimed in any one of claims 
I to 9 in waterbome or solvent borne automotive 
paint systems. 
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8. A composition as claimed in any preceding claim in 35 
which the copper phthalocyanine sulphonic acid 
has a degree of substitution of 0.8 to I.5. 



9. A composition as claimed in any preceding claim 
which also contains up to 1 0% by weight of a resin 40 
as its aluminium salt. 



1 0. A process for preparing a composition according to 
claim 1 which comprises treating the copper 
phthalocyanine having a particle size in the range 45 
of from 0.01 to 0.2 |im with the ionic complex. 



11. A process according to claim 10 which comprises 
treating the copper phthalocyanine having a particle 
size in the range of from 0.01 to 0.2 microns with 50 
copper phthalocyanine sulphonic acid at an alkaline 

pH in aqueous slurry followed by the addition of the 
quaternary amine of formula (I) as defined in claim 
I. whereby the ionic complex is formed in situ. 

55 

12. A process as claimed in claim 10 in which the cop- 
per phthalocyanine is obtained by acid pasting or 
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N(R 1 R 2 R 3 R 4 )X" (I) 

where is a C r C 6 alkyl group; R 2 is a C r C 18 alkyl 
group; R 3 is the same as R 2 or is a hydroxyethyl or 
ethoxylated ethyl group having up to 5 ethyleneoxy 
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